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Abstract
· AIM:Toevaluatetheroleofumbilicalcordbloodserum
(CBS)therapyincaseswithpersistentcornealepithelial
defects(PED).
· METHODS:Sixteeneyesof14patientswithPEDwho
wereresistanttoconventionaltreatmentweretreated
with20%umbilicalcordserumeyedrops.Patientswere
followed-upweeklyuntilepithelizationwascomplete.
Thecollecteddataincludedthegradeofcorneallesion
(GradeI:epithelialdefect+superficialvascularization,
GradeII:epithelialdefect+stromaledema,GradeIII:
cornealulcer+stromalmelting),thesizeofepithelial
defect (pretreatment,7
th,14
th and21
st daysoftreatment),
andfollow-uptimewasevaluatedretrospectively.
· RESULTS:Themeansizeofepithelialdefectontwo
perpendicularaxeswas5.2伊4.6-mm
2 (range:2.5-8mm伊
2.2-9mm
2).Meandurationoftreatmentwas8.3 依5wk.
CBStherapywaseffectivein12eyes (75%)and
ineffectivein4eyes (25%).Theepithelialdefectsin4
ineffectiveeyeswerehealedwithamnioticmembrane
transplantationandtarsorrhaphy.Therateofcomplete
healingwas12.5%by7d,25%by14d,and75%by21d.
ThehealingtimewasprolongedinGradeIIIeyesin
comparisontoeyesinGradeIorGradeII.
· CONCLUSION: The results of the current study
indicatedthesafetyeffectivenessofCBSdropsinthe
managementofPED.Thegradeofdiseaseseemshavea
roleonthehealingtime.
· KEYWORDS: persistentcornealepithelialdefect;umbilical
cordserumeyedrop;neurotrophickeratitis
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INTRODUCTION
P
ersistentcornealepithelialdefects(PED)areoneofthe
challengingproblemsinophthalmologypractice.Itmay
developresultofvariousconditions;suchaschemicalburns,
neurogenic,infectiousandimmunologicaldisorders,trauma,
cornealepithelialandbasementmembranedisorders
[1,2].
ConventionaltreatmentsforPEDincludesartificialtear
drops,therapeuticcontactlenses,amnioticmembrane
transplantationandtarsoraphy.Sometimestheseoptionsmay
failtomanagethisconditionandpatientsneedthesubstances
thatenhanceepithelialdifferentiationandproliferation.
Somestudiesshowedthatautologousserumcontainsmany
substanceslikevitaminA,transforminggrowthfactor-A,
fibronectin,andhelpstorecoverPED
[3-5].Themain
limitationofautologousserumtherapyistheneedofrepeated
bloodcollectionfrompatients.Umbilicalcordbloodserum
(CBS)containsmanygrowthfactorsinhigherconcentration
andalsoleadstofastenhealingofPEDcomparisonto
autologousseru
[6-8].Besideofmanyconductedstudiesonthis
issue,thatisnotclearyettheefficiencyofCBStreatmentin
PEDpatientswithdifferentclinicalseverity.Inthepresent
study,weinvestigatedtheefficacyofumbilicalcordserum
eyedropsforthetreatmentofpatientswithPEDinrespectof
aseveritygradingsystem.
SUBJECTSANDMETHODS
Sixteeneyesof14patientswithpersistentepithelialdefect
wereincludedtothestudygroup.Persistentcornealepithelial
defectwasdefinedasacornealdefectwithaminimum
diameterof2mmalongthegreatestaxispersistingforat
least 2wkwithout improvementdespiteconventional
treatments
[8].
Patientswithactivelidorocularinfections,severelimbal
ischaemia,inflammatorycornealdisorderssuchasMooren's
ulcerandrheumatoidarthritis,pregnantandlactatingwomen
807wereexcludedfromthestudy.
Institutionalethiccommitteeapprovalwasobtainedfromthe
CukurovaUniversityFacultyofMedicineandthestudy
protocolfollowedtheguidelinesofHelsinkiDeclaration.
Patientsunderwentcompleteophthalmicexaminationwhich
involvedbestcorrectedvisualacuityandslit-lamp
biomicroscopyoneachvisit.Thepatientswereexamined
dailyatfirstweek,thereafterweeklyuntilcompletionof
epithelization.Slit-lampphotographsweretakenateachvisit
andwereevaluatedretrospectively.Thesizeoftheepithelial
defectwasmeasuredatitslargestdimensionontwo
perpendicularaxeswiththemicrometerofslit-lamp.The
gradingsystem,whichwasdevelopedforneurotrophic
keratitis,wasusedfordefiningtheclinicalfeaturesofthe
lesions
[9].Thehealingwasdefinedascompletionof
epithelizationwithreliefofsymptoms.Thechangesoflesion
sizewererecordedatthe7
th,14
th and21
st daysoftreatment.
Accordingtothissystem,grade1eyeswerecharacterizedby
epithelialdefect,superficialvascularizationandstromal
scarring;grade2eyes,byepithelialdefectwithstromal
edema;andgrade3eyes;byulcerationandstromalmelting.
Thecordbloodserumeyedropswerepreparedusinga
previouslyreportedmethodbyYoon
[6].Umbilicalcord
bloodwasobtainedfrommotherswhounderwentvaginalor
cesareansectiondelivery.LaboratorydataforhepatitisBand
Cvirusandhumanimmunodeficiencyvirus(HIV)were
examinedtwotimes(at8and38gestationalweeks).After
fetaldelivery,avolumeof100mLoftheumbilicalcord
bloodwascollectedfromtheumbilicalvein.Obtained
umbilicalcordbloodwasclottedfor30minatroom
temperature.Aftercentrifugationat1500rpmfor5min,
serumwasisolatedanddilutedto20%concentrationwith
unpreservedsalinesolution.Patientswereinstructedtokeep
thebottleat-4℃ inarefrigerator.Themaximumstorage
timeinfreezerwas3mo.Patientswerealsoinstructedto
instillumbilicalcordserumeyedrops10timesadayin
additionto topical antibioticdrop5timesdaily
(lomefloxacin).Preservative-freeartificialtearswereinstilled
4timesadaysimultaneouslywiththeumbilicalcordserum
at10-minuteintervals.Aftertwoweek,umbilicalcordserum
eyedropswereinstilledcontinuously5timesaday.Atthe21
st
dayoftreatmentamnioticmembranetransplantationswas
performedtothepatientswhoselesionsdidnothealwith
topicaltherapy.
RESULTS
Among14patients(16eyes)withpersistentcorneal
epithelialdefect,10patientsweremaleand4werefemale.
Themeanagewas45.9y(range,12-77y).
Causesofpersistentcornealepithelialdefectwas
neurotrophickeratitisin6patients(herpeszoster
ophthalmicusin3,diabetesin2,trigeminalneuralgiain1),
bullouskeratopathyin2patients,exposurekeratopathyin3
patients,alkalineburnin3patientsandtopicalanesthetic
drop(proparacainehydrochloride0.5%ophthalmicsolution)
abuserelatedkeratopathyin2patients.
Themeandurationofpersistentcornealepithelialdefect
priortoumbilicalcordserumtherapywas31.5依12.4d(range,
18-43d).Themeansizeofepithelialdefectontwo
perpendicularaxeswas5.2伊4.6-mm
2 (range:2.5-8mm伊2.2-9
mm).Accordingtothegradingsystem,2eyes(12.5%)had
grade1disease,10eyes(62.5%)hadgrade2and4eyes
(25%)hadgrade3disease.Thedemographicandclinical
featuresofpatientsaresummarizedinTable1.
Umbilicalcordserumdropwasappliedforatleast3wkinall
patients.Themeantimeoftreatmentwas59.3依33.5d(range,
21-102d)andthemeanhealingtimewas22.5依15.4d(range,
4-54d;Figure1).Therewasnorecurrenceduringthe
follow-upperiod.Therateofcompletehealingwas12.5%
by7d,25%by14d,and75%by21d.Noneofgrade3eyes
healedattheendof3
rd wk,othersurgicalprocedures
(amnioticmembranetransplantation,tarsorrhaphy)were
performedinadditiontoumbilicalcordserumtheraphyfor
theseeyes.Therewasnolightperceptionintwoeyesatthe
beginning,otherwisemeanpre-andpost-treatmentvisual
acuitieswas0.1依0.016and0.3依0.06respectivelyinother14
eyes.Visualacuitydidnotgetworseinthese14eyes.
DISCUSSION
PEDmayleadtosevereocularmorbidityandthemaingoal
oftherapyincludeseliminationofanycauseandrestoration
ofocularsurface.Surgicaltreatmentmaybenecessaryin
somesituations,suchaslidsurgeryforentropiumorpunctal
pluginsertionfordryeye.Infact,ocularsurfacerestorationis
anendpointofsuccessfulPEDtherapy.
Theessentialtearcomponentshaveasignificantroleonthe
proliferation,differentiation,andmaturationofhuman
cornealepithelium.Someoftheseareepithelialgrowthfactor
(EGF),vitaminA,tumorgrowthfactor-b(TGF-b),fibroblast
growthfactorandfibronectin
[4,10,11].Severalstudieshasshown
thatautologousserumandCBSincludesmanyofthesetear
components
[3-6].TheepitheliotropicfeaturesofCBSin
promotinglimbalstemcellactivityhasbeendemonstratedin
an cellculturemodel
[12].CBSalsoshownthehighest
abilitytopromoteepithelialproliferationanddifferentiation
whencomparedwithperipheralbloodserumandfreshfrozen
plasma
[13].
Morerecently,anoveltreatmenthasbeenproposedforthe
treatmentofPED,consistingofplasmarichingrowthfactors
[14].
CBStherapyhasmanyadvantagesoverautologousserum
therapy.Oneoftheseis,alargeamountofbloodcanbe
drawnfromumbilicalvein,soitcanbepreparedforseveral
patientsatthesametime
[15,16].CBScontainssomespecial
growthfactorssuchasTGF-b,EGFwhicharethreetimes
higherthanthoseinautologousserum
[6].
Recentstudiesreportedtheefficiencyofumbilicalcord
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serumeyedropsinthetreatmentofdryeye,recurrentcorneal
epithelial erosions,acuteocularchemicalburn,and
neurotrophickeratitis
[6,8,16-19].Thecommonpointofthese
reportswastheassistanceofCBStherapyinrestorationof
damagedocularsurface.Ourcaseshadvariousethiological
factorsfordevelopmentofPED (neurotrophic,alkaline,
exposure,bullous,andTADabusekeratopathy).The
commonpointsforthesecasesweretheefficiencyofCBS
andtheroleofPEDgradeonhealing.
Versura
[20] reportedthatafavorableeffectofcord
serum droponoculardiscomfortsymptomsandtear
osmolarity results. Theyalsoshowedasignificant
improvementatcornealesthesiometryscorewithcordserum
therapy.OurobservationsindicatedthatCBStreatmentwas
notadequateformanagamentofdeepcornealulcers.
Additionalsurgicaloptionssuchasamnioticmembrane
transplantationortarsoraphywerenecessaryforhighgrade
PED.CBStreatmentseemseffectiveforPEDincorneas
withoutstromalbedthinning.
Thehealingrateofcaseswithneurotrophickeratitisrelated
Figure1Healingofpersistentcornealepitheliumdefectwithumbilicalcordserumtherapy (CaseNo.7) A:Beforetreatment;B:1
st
wkofthetreatment;C:3
rd wkofthetreatment.
Table 1 Demographics, clinical features and corneal lesion changes of patients with umblical cord serum therapy  
Healing rate (%) of lesion at
 
Patient 
No.  Age  Gender  Eye  Primary 
diagnosis  Grade 
Epithelial 
defect size
 
(mm
2)  7
th d  14
th d  21
th d 
Healing 
time (d) 
Additional 
procedures 
1  70  F  R  Bullous 
keratopathy  3  9.2×8  0  5  10  51 
Amniotic 
membrane 
transplantation 
2  74  F  R  Exposure 
keratopathy  1  3.4×2.5  0  50  100  21  - 
3  12  M  L  Alkaline burn  2  11×11  50  85  100  21  - 
4  70  M  R  Bullous 
keratopathy  3  4.7×5  5  15  25  45 
Amniotic 
membrane 
transplantation 
5  14  F  L  Neurotrophic 
keratopathy  2  6.1×5.5  50  95  100  18  - 
R  Neurotrophic 
keratopathy  2  2.5×2.4  95  100  100  10  - 
6  17  F 
L  Neurotrophic 
keratopathy  2  5.1×4.6  75  80  100  20  - 
7  41  M  L  Exposure 
keratopathy  2  7.2×3.9  25  65  100  18  - 
8  21  M  L  Neurotrophic 
keratopathy  2  8.1×7.5  75  85  100  16  - 
9  70  M  R  Exposure 
keratopathy  3  6.1×3.5  65  75  65  32  Tarsorrhaphy 
10  58  M  R  Alkaline burn  3  5.4×8  85  85  80  54 
Amniotic 
membrane 
transplantation 
11  68  M  R  Neurotrophic 
keratopathy  2  5.4×2  45  50  100  18  - 
12  77  M  R  Neurotrophic 
keratopathy  2  2.5×2  100  100  100  5  - 
R 
TAD
1 abuse 
related 
keratopathy 
2  2×2.4  95  100  100  8  - 
13  19  M 
L 
TAD
1 abuse 
related 
keratopathy 
2  2.4×2.1  90  95  100  15  - 
14  32  M  R  Alkaline burn  1  2.3×2.1  100  100  100  4  - 
TAD
1: Topical anesthetic drug (proparacaine hydrochloride 0.5%); 
2Longest diameters in two perpendicular axis; R: Right eye; L: Left eye. 
809PEDhasbeenreportedas28.6%within2wkand78.6%
within4wk
[7].Theresultsofcurrentstudyweresimilarwith
previousreports,healingratewas25%attheendof2
nd wk
and75%4
th wk.WeconcludedthatCBStherapyshouldbe
continuedatleast3wkforcompletehealing.
Besidesofmanyfavorablefeatures,theriskofallergiesand
transmittingofparenteralmicroorganismsshouldbetaken
intoconsiderationbeforestartingCBStherapy.Inthiscase
series,wedidnotobserveanysideeffectofCBStreatment
withinfollow-uptime.
Thisstudyhasseverallimitations,includingasmallsample
size,nocontrolgroup,anditsretrospectivestudydesign.One
ofitsstrengthsisthatpatientswereevaluatedinrespectto
clinicalseverityofPEDwhichusingmayhelpcliniciansto
decideof treatmentdurationandefficiencyatthe
presentation.
Inconclusion,theuseofCBSdropsseemstobeasafeand
effectivetherapyincasesofearlygradePED.Theresultsof
thisstudycorrelatedwithpreviousreportedstudies.Early
onsettotherapyandatleastthreeweekscontinuingit
appearstobenecessaryforfavorableresults.
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